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S1. Experimental methods
All catalytic experiments were carried out under an inert gas atmosphere (argon) with exclusion of air. 
General principle of quantitative gas measurements
A double-walled thermostatically controlled reaction vessel (temperature kept constant during the reactions) is connected via a condenser to an automatic gas buret (temperature kept constant at 25 °C during measurements). The gas buret is equipped with a pressure sensor.
Evolving gas during the reaction causes a pressure increase in the closed system, which is compensated by volume increase of the buret syringe by an automatic controlling unit. The gas evolution curves are collected by a personal computer. In addition to a single piston automatic buret, also a two piston buret, for measurements above 100 mL, was applied.
Determination of evolved hydrogen and TON calculation
A GC sample is taken from the collected gas in the buret after each reaction. GCs were calibrated with certified commercially available gas mixtures. GC measurements were carried out on one of two available systems: a) HP Plot Q / FID -hydrocarbons, Carboxen / TCD -permanent gases, He carrier gas. b)
Carboxen / TCD / Methanizer / FID -permanent gases, He carrier gas.
The systems allow for the determination of H 2 , Ar, CO and CO 2 within the ranges:
H 2 ≥ 0.5 vol% -100 vol% CO ≥ 10 ppm (system a), CO down to 1 ppm (system b) CO 2 ≥ 100 ppm -100 vol% (system a), down to 1 ppm (system b)
GC analysis gives the relative composition of different components of the collected gas. We find the following components in a typical gas sample: All experiments were repeated at least two times.
General principle of continuous generation of H 2 from FA
A double-walled thermostatically controlled reaction vessel (temperature kept constant during the reactions) is connected via a condenser to a gas flow meter (Bronkhorst, El-Flow) calibrated for a 1:1 H 2 /CO 2 mixture and a hydrogen sensor (HACH ULTRA Analytics GmbH). For dosage of formic acid a polyethylene tube is used to connect a formic acid reservoir with the vessel through a pump (BVP). The gas evolution curves (mL·min -1 ) are collected by a personal computer. In addition, GC samples were taken at selected times from the gas mixture. 
General principle of hydrogen generation from FA under pressure
Pressure experiments were performed in 10 mm external diameter medium pressure sapphire NMR tubes with an additional valve (33, 34) . The reagents were placed inside the tube under nitrogen atmosphere. The sapphire tube was connected to an external pressure sensor and the reaction was started by heating in an electric heating jacket. The reaction was monitored via pressure increase. Parallel the same reaction was monitored via 1 H-and 13 C-NMR in a Bruker
Avance DRX 400 NMR spectrometer to determine the conversion at selected timeframes.
S2. FA dehydrogenation under pressure
Experiments were performed in a sapphire tube; pressure increase was detected by pressure 
S4. Kinetic Data
The reaction was monitored via automatic buret and gases were analyzed via GC (see Figure   S4 ). The initial rates were calculated from the linear regression of the gas evolution curves (see Table S5 ). In addition HCO 2 H was replaced by DCO 2 D (2 wt% D 2 O) and the reaction was performed under equal conditions (see Figure S5 ). The initial rates were calculated from the linear regression of the gas evolution curves (see Table S6 ). 
S5. Computational results
Geometry optimizations have been carried out using the Gaussian 03 programme package (36) . We used the B3PW91 gradient corrected hybrid density functional (37, 38) to calculate the structures and vibrational frequencies of the complexes. No imaginary frequencies were found indicating that all complexes and fragments represent at least local minimum structures on the potential energy surface. For all complexes the calculations have been performed with 6-31G* and 6-311G** basis sets implemented in Gaussian 03. All calculations have been carried out on the high performance computing cluster at the section of physical chemistry of the University of Rostock.
Calculated energies at B3PW91/6-31G* and B3PW/6-311G** levels of theory given in
Hartrees. Optimized geometries at B3PW91/6-31G* and B3PW91/6-311G** of the calculated compounds given in Å and °. 
